Blood samples from 95 randomly selected pet cats that were brought to veterinarians in southeastern Florida were tested for antibodies to feline immunodeficiency virus (FIV). Virus-specific antibodies (indicative of virus infection) were found in 8 of the 95 (8.4%) cats tested. All of the virus-infected cats were males (statistically significant, P ≤ 0.016) and were at least 1 year of age. The 3 most severely ill cats infected with FIV were also infected with feline leukemia virus.
There are currently 2 cat viruses in the family Retroviridae that are known to cause immune deficiency syndromes. The first, feline leukemia virus (FeLV), belongs to subfamily Oncovirinae. In addition to causing a fatal immunodeficiency disease, 3, 8 FeLV is also the cause of myeloid and lymphoid neoplasias. 4 The second agent, feline T-lymphotropic virus, subfamily Lentivirinae, has been described more recently 9 and has now been designated feline immunodeficiency virus (FIV) in keeping with recognized nomenclature for this type of virus in humans and animals. 12 A few epidemiological studies for FIV have been conducted. These surveys have consisted of smaller regional studies 2,10 and surveys of cats covering larger geographic areas 5, 6, 11 (Dr. John Black, Nashville, TN, unpublished data). While much has been learned from these surveys, more epidemiological studies of both types are needed to expand the baseline of data thus far established. More specifically, studies from different geographic regions are important for determining if differences in incidence and infection patterns among different locales exist. Regional epidemiological surveys conducted within the United States concerning human immunodeficiency virus have identified locales with rates of infection and disease that are higher than other areas within the country 1, 7 Knowing that such differences exist or do not exist for different regions can provide valuable clues concerning the transmission and biology of a virus.
The purpose of our study was to determine the incidence of FIV infection and its distribution regarding selected demographics in pet cats brought to veterinarians in southeastern Florida. Comparisons of our findings with those of previous studies are discussed.
Materials and methods
Cats. Ninety-five randomly selected feline serum or plasma samples that were received in the animal diagnostic laboratory of the Division of Comparative Pathology, Department of Pathology, University of Miami School of Medicine, from April to June 1988, were tested for FIV. The samples represented submissions from 39 randomly selected veterinary hospitals in southeastern Florida (Dade, Broward, and Palm Beach counties) for routine prevaccination examinations or clinical testing for suspect diseases other than FIV. The group of 95 cats, from which blood samples were obtained, had the following profile. Ages could be determined for 70 of the 95 cats, and 59 of the cats of known age (84.3%) were at least 1 yr old (range l-l7 yr). The remaining 11 cats of known age (15.7%) were less than 1 yr old. Type and sex were known for 81 of the 95 cats. Of the 81 cats of known sex, 43 (53.1%) were male and 38 (46.9%) were female. Sixtyfour (79%) cats were domestic shorthair (DSH) and 17 (2 1%) were of other types.
Serologic assays. Serum or plasma samples were analyzed for FIV antibodies using a commercially available ELISA kit a according to the manufacturer's protocol. The presence of virus-specific antibodies in serum or plasma is indicative of FIV infection. Included in the testing was a serum sample b from a reference cat infected with FIV. Testing for other disease agents was as follows. Feline coronavirus exposure status was determined by measuring serum antibodies by indirect immunofluorescence at a dilution of 1:400. Feline leukemia virus infection status was determined by detection of p27 group-specific antigen in the serum or plasma using a commercially available ELISA kit. c Toxoplasma exposure status was determined by measuring serum antibodies to Toxoplasma gondii by indirect hemagglutination using a commercially available kit. d The X 2 -test with Yates correction factor was used to evaluate statistical association between FIV infection and gender.
Results
Eight of the 95 (8.4%) cats tested were infected with FIV. All of these FIV-infected cats were males. This finding was statistically significant (x 2 = 5.89, P ≤ 
0.016). Seven of these 8 cats were presented to clinicians with a health problem ( Table 1) . Cats positive for FIV were examined for infection or exposure status to 3 other feline agents (FeLV, feline coronavirus [possibly feline infectious peritonitis], and 7 gondii). Only 1 of the 8 cats was seropositive for antibodies to coronavirus and had clinical signs consistent with feline infectious peritonitis (Table 1) . Testing for FeLV antigen and 7 gondii antibodies could only be performed for 7 of the 8 FIV-positive cats. Three of these 7 cats were seropositive for FeLV antigen and were the most severely ill (Table 1) . Two during 1980-l981. Our study and the North Carolina study 2 tested blood specimens drawn more recently. Additional investigations sampling larger populations of cats from the United States" (Dr. John Black, Nashville, TN, unpublished data), Canada, ll Japan, 5 and Europe 6 found wide variation in the overall incidence of FIV infection, from as low as 1.8% in The Netherlands to as high as 28.9% in Japan.
regional climatic and physical conditions. These include differences in percentage distribution of age, gender, chronically ill versus healthy cats, the portion of total numbers of cats that are allowed out of doors to Other, more likely, reasons for apparent regional differences in the incidence of FIV infection may have roam freely, and the source of test animals.
to do with differences in demographics among the populations sampled, rather than with differences among All studies that have examined gender of cats with respect to frequency of FIV infection, 2,5,10,11 including our study, have shown that male cats are more frequently infected than females. Coupled with this is the observation that FIV-infected cats usually have access were seropositive for 7 gondii antibodies ( Table 1) .
surveyed that were brought to veterinarians in a 3-county area of southeast Florida serotested positive for antibodies to FIV. Another similar regional study Six of the 8 FIV-positive cats were between 1 and 5 serotesting cats brought to veterinarians in 1 county years of age. The remaining 2 FIV-positive cats were of North Carolina 2 found an overall incidence of FIV infection of 7.3%, closely approximating our findings. An additional regional study in Baltimore, Maryland, lo older than 5 years (Table 1) . At least 11 (12%) of the determined an overall rate of FIV infection of only 95 cats surveyed were less than 1 year old (ages of 25 2.4%. Aside from small FIV-positive group sizes in these studies, there are many other reasons why the of the 95 cats were unspecified). None of the FIVincidence of a particular infection can appear to vary significantly from 1 locale to another. positive cats were less than 1 year of age.
Discussion
In this study, we found that 8.4% of the pet cats to the outdoors where they are free to roam. 5,1l Because FIV is found in saliva and can be transmitted by experimentally inflicted bite wounds, l1,12 it appears the virus is naturally transmitted primarily by biting associated with male cats' territorial aggression. We were unable to obtain sufficient information on a large enough number of cats in this study for statistical analysis regarding their indoor-outdoor status. Nevertheless, of the 5 FIV-positive cats on which this information was available, all had access to the outdoors. Thus it appears that having access to the outdoors is strongly associated with FIV infection. The frequency of free-roaming cats in a particular region may be an important factor contributing to the low or high incidence of FIV infection in that region.
Regional and physical climatic conditions could affect the efficiency with which a microorganism is transmitted. The regional incidence of an infection could also vary over a period of time. The Baltimore study l0 analyzed serum samples collected several years ago, Age appears to be an important factor associated with FIV infection. None of our FIV-infected cats were less than 1 year old. Although the number of cats in our study that were less than 1 year of age was small (n = 11), our results are consistent with other studies testing larger numbers of cats less than 1 year old. 5, 10, 11 One study l0 found none of the cats less than 1 year old (n = 336) infected, and 2 other studies 5,ll found infection rates of only 4% in cats less than 1 year of age (n = 198, n = 690, respectively).
Seven of the 8 FIV-infected cats were presented with a variety of clinical signs of illness. Previous studies 2,5,1l have shown that ill cats are more likely to be infected with FIV than are clinically healthy cats. It is possible that clinical signs of disease seen at any particular time may not be directly related to the FIV infection, or may resolve in spite of the presence of FIV. This point is underscored by a study 2 that demonstrated resolution of clinical illness in 3 of 6 cats that were FIVpositive. Probably more important is a history of chronic illness or emaciation or recurrence of a particular problem with infection, despite adequate therapy 5, 11 Thus the scenario that appears to be emerging with FIV infection and associated disease appears to be one of infection at any time after both sexual maturity and socialization occur (at least 1 year of age) followed by associated disease, which may not be exhibited for several years. 5,ll In this study, 3 of the 4 most severely ill FIV-positive cats (cat numbers 3, 4, and 6; Table I ) were also FeLVpositive. This suggests a possible synergistic effect of the 2 viruses on the clinical state of the animal. Previous studies have demonstrated that cats infected with both viruses die at a younger age 5 and are more severely ill. 2 Only 1 of the 8 FIV-infected cats serotested positive for coronavirus at a 1:400 dilution, and 2 of 7 cats tested had significant antibody titers to T. gondii. Previous studies 5, 11 (Dr. John Black, Nashville, TN, unpublished data) that tested larger numbers of cats did not demonstrate a higher incidence of FeLV or significant antibody titers to coronavirus in FIV-infected cats compared to FIV-negative cats. We estimate the incidence of the following in pet cats in southeastern Florida: FeLV infection, 15-20%; previous exposure to T. gondii, 9-10%; significant indirect immunofluorescence antibody titers to feline coronaviruses (≥ 1:400), 15-20% (H. Fisch, unpublished data). Perhaps the small sample sizes in the categories of FIVpositive cats in this study as well as in a previous study 2 make it appear that FIV-infected cats are more likely to be infected with FeLV (3 out of 7 cats are FeLVpositive). Also, another study l0 found that 57% of FIVinfected cats had significant antibody titers to 7 gondii.
We found that only 2 of 7 FIV-infected cats tested in this study had significant antibody titers to 7 gondii.
In addition to the smaller sample size, this difference could also be explained by the less sensitive test used (indirect hemagglutination) compared to the indirect immunofluorescence test of the other study. l0 In conclusion, it now appears that a profile is emerging for the pet cat that is most likely to be infected with FIV. This is a male cat, at least 1 year of age, that has access to the outdoors. This illustrates the importance of educating the pet-owning public to the general hazards of allowing pets to roam freely. Keeping the pet cat indoors and serotesting all other cats prior to admission to the household is important in controlling the spread of FIV as well as many other infectious agents.
